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In this issue of the European Respiratory Journal, BENARD et al. [4] examine the frequency and relative risk of neuropsychiatric adverse events in children prescribed montelukast, as compared to ICS, in the real-world setting of a paediatric asthma clinic. Neuropsychiatric adverse events are of particular importance since psychiatric disorders have been found to account for the most important costs associated with comorbidity in asthma [5] . The study was made possible by the systematic collection of clinical information in an electronic medical record; 85% of patients approached provided parental approval. This information was later linked to a drug prescription database. Children between the ages of 1 and 17 years with a physician diagnosis of asthma were eligible. Parents were contacted by telephone to answer a nonleading standardised questionnaire concerning adverse drug reactions (ADRs) of all types experienced by their children with any asthma medication and then provided with a list of possible neuropsychiatric ADRs. The responses to this telephone interview were then assessed by an expert panel blinded to the asthma therapy received as to whether they were probably or possibly related to the asthma controller therapy alternatively assuming that this therapy was montelukast or ICS.
Of 223 children who initiated montelukast, 106 completed the interview. Responders and nonresponders were roughly comparable except that nonresponders were less likely to be Caucasian. The median age was 5 years with 75% being ⩽8 years old. The primary outcome, the incidence of neuropsychiatric ADRs serious enough to lead to cessation of therapy, was reported by 16%, or 12% if considering only ADRs definitely or probably related to montelukast. All ADRs were judged to be mild or very mild and only required cessation of therapy. The ADRs reported were irritability, aggressiveness and sleep disturbances. There was no report of suicidal ideation. These adverse events occurred soon after initiation of therapy (median 7 days) and resolved quickly after stopping the medication (median 2 days). The expert panel judged the likelihood that the neuropsychiatric ADR was related to the controller therapy with the same assurance whether they assumed the controller therapy was montelukast or ICS, suggesting that imputability was not affected by pre-conceived notions of the potential adverse effects of montelukast.
When comparing 84 children initiating montelukast to 84 children initiating ICS at a similar time, those initiating montelukast were estimated to be 12 times as likely to experience a neuropsychiatric ADR, although the confidence interval was wide (relative risk 12.0, 95% CI 1.60-90.2). When looking at individual predictors of adverse reactions to montelukast, the power was low. Only concomitant use of a long-acting β 2 -agonist/ICS combination could be significantly related to the risk of an ADR. This, however, probably reflects the severity of asthma, which is itself associated with neuropsychiatric symptoms [6] . There was no significant association between adverse events and polymorphisms of genes associated with the hepatic metabolism of montelukast or its transport across cell membranes, including the blood-brain barrier.
The study was probably prompted by the clinical experience of the investigators as well as spontaneous adverse event reporting that led to a Food and Drug Administration (FDA) advisory in the USA in 2008. Notably, such adverse events were not reported in the initial clinical trials which led to licensing of this medication in children nor in the meta-analysis of these trials [7] [8] [9] .That neuropsychiatric adverse events were not reported in the paediatric clinical trials of montelukast is surprising and disturbing. Clinical trials cannot be expected to detect rare adverse events, therefore necessitating pharmacovigilance programmes for signal detection and large pharmacoepidemiological studies for confirmation of harm or reassurance of safety [10] . However, here we are dealing with adverse events that appear common, occurring in >10% of children. This underscores the highly selected nature of the population targeted for clinical trials. For example, in the study by BENARD et al. [4] , 20% of the children initiating montelukast were labelled as having attention deficit disorder and 16% of families reported psychological or psychiatric conditions. It is not difficult to understand that these children and families might be less likely to take part in clinical trials. Consequently, the results of clinical trials cannot be applied directly to the patients clinicians see in practice. This limited generalisability is further compounded by good evidence that adverse drug effects are underreported in publications of clinical trial results [11] .
There are several implications of the study by BENARD et al. [4] . Firstly, clinical trials do not, by themselves, adequately assess the occurrence of adverse effects of medications. It remains the responsibility of the treating physician to have easy access to up-to-date online tools to check for reported adverse events and to engage patients actively to report possible adverse drug effects. At a meeting of the Pediatric Advisory Committee of the FDA held in September 2014, it was suggested that many healthcare professionals were unaware of the neuropsychiatric adverse events related to use of montelukast and that steps to increase awareness were required. Given that neuropsychiatric symptoms in children may be attributed to a wide variety of conditions and possible triggers, it is imperative that knowledge of this common ADR of montelukast be disseminated not only to paediatric respirologists but also to paediatricians and primary care providers. However, physician education alone is unlikely to result in sustained change in prescribing practices. Monitoring for neuropsychiatric ADRs should be integrated into existing asthma guidelines and individual clinics should explore ways to remind physicians to ask families about this important ADR. Moreover, patients should not only be asked about common ADRs at follow-up visits but there also needs to be a system in place for families to report new concerns to their physician as they arise. The transition to electronic medical records in outpatient clinics will provide great opportunities for ongoing ADR surveillance and automated physician alerts. Most importantly, empowering families to report common ADRs on an ongoing basis would allow their physician to adjust their treatment plan sooner and may improve compliance, in addition to overall patient satisfaction.
As for the use of montelukast in children, adverse neuropsychiatric effects are sufficiently common and potentially difficult to recognise in young children to require that parents be informed of these at the initiation of treatment. Notably, the current study included only a small number of adolescents, such that the risk of suicidal behaviour in adolescents reported with montelukast cannot be quantified by the study by BENARD et al. [4] . However, it may be prudent to discuss the possibility of mood changes as well as warning signs for suicidality with both adolescents and their parents when initiating treatment. Finally, it would be helpful to have larger studies that would permit the identification of individual predictors of neuro-psychiatric adverse events related to montelukast.
